GrassPlot is a collaborative vegetation-plot database organised by the Eurasian Dry 42
Plant community ecology is aimed at describing and understanding patterns of species composition 83 and diversity recorded in small plots ("relevés" in phytosociology) in order to infer patterns and 84 processes at local or regional scales. Macroecology, by contrast, analyses and explains patterns of 85 diversity and its components across large regions, such as continents or the planet. The latter so far 86 has typically relied on single species distribution data derived from sources such as the Global 87 Biodiversity Information Facility (GBIF; https://www.gbif.org/) and gridded to coarse spatial grains, 88 such as cells of 10,000 km² (Beck et al. 2012 ). This is far from the grain sizes at which relevant 89 processes as the interaction among species and with their abiotic environment occur (Beck et al. opportunities of large vegetation-plot databases. However, analyses based on large databases face 104 methodological obstacles. First, plot sizes can vary considerably among different schools, regions, 105 decades and vegetation types (Chytrý & Otýpková 2003) . In some phytosociological schools, plots 106 might not even be delimited in the field, have rather vague boundaries or irregular shapes to ensure 107 so-called "floristic homogeneity" (e.g. Géhu 2010). Second, the degree of completeness of the species 108 list recorded within each plot can vary due to sampling effort or taxonomic skills. Moreover, in certain 109 phytosociological traditions, species or even whole life forms that were perceived as not belonging 110 to an "ideal" community were (and sometimes still are) not recorded even when present in the plot 111 The outlined aspects inspired us to set up GrassPlot, the "Database of Scale-Dependent Phytodiversity 120 Patterns in Palaearctic Grasslands". The aim was to complement EVA and sPlot with a specialised 121 and selective database of multi-scale (and often multi-taxon) data from Palaearctic grasslands 122 exhaustively sampled on precisely delimited plots. We use this Long Database Report to introduce 123
GrassPlot to the scientific community, summarise its current content and demonstrate arising 124 opportunities in the concert of existing databases. Governing Board actively approached researchers worldwide whose publications were based on data 160 that potentially met the GrassPlot criteria. This has maintained a constant inflow of datasets, 161 accompanied by a substantial growth of the Consortium to currently 198 members from 35 countries. 162
Technical implementation
163 Since GrassPlot focuses on species richness and species-area relationships, its header data are stored 164 in a single large spread sheet, with every row representing a (sub-) plot and storing information on 165 species richness, the locality, vegetation structure and ecological parameters, plus an indication of 166 nesting within larger plots. We adopted this solution because the nested nature of many plots is 167 something that could not be easily accustomed in the common software for vegetation management 168 (Turboveg 2; Hennekens & Schaminée 2001). Two additional spreadsheets list metadata for the 169 datasets and contact information of the Consortium members. As such, GrassPlot is organised 170 differently from EVA and its contributing databases (Chytrý et al. 2016; see Appendix 1). 171
Compositional data, i.e. species composition and cover values, were not the original focus of 172 GrassPlot and are not required parameters for new data (see Appendix 1). However, since they were 173 widely available for most individual datasets, they were also incorporated. GrassPlot stores these data 174 in a long format, in .txt files. The latter were created semi-automatically based on the original, wide-175 format tables, provided by the data owners. Species names are taxonomically and nomenclaturally 176 harmonized by a series of documented and repeatable R (R Core team 2017) scripts, similar to what 177 is used in sPlot (Purschke 2017). It should be noted that this way we are not able to resolve identical 178 names that refer to different or differently wide taxonomic concepts (Jansen & Dengler 2010; see 179
Appendix 1). This way, the data do not lend themselves for syntaxonomic analyses but they are a 180 solid ground to analyse local diversity patterns and assembly rules. 181
The simple structure of the richness data and the metadata of GrassPlot allows updates with little 182 delay when new data are submitted. By contrast, compositional data are usually integrated with a time 183 lag as they can come in many different formats, and the harmonisation of their taxonomies is 184 challenging. GrassPlot data are stored in the .xlsx and .txt formats, which can be directly fed into 185 different analytical software. While GrassPlot is updated continuously, each version is numbered and 186 stored, enabling analyses with older versions. 187
Content of GrassPlot v. 1.00
188 GrassPlot collects vegetation-plot data of grasslands in the widest sense (i.e. everything except 189 forests, aquatic and segetal communities) from the Palaearctic biogeographic realm (i.e. Europe, 190
North Africa, West, Central and North Asia). With respect to sampling methodology, GrassPlot is 191 more restrictive than typical vegetation-plot databases. It only includes data of plots with one of our 192 eight standard grain sizes: 0.0001, 0.001 (or 0.0009), 0.01, 0.1 (or 0.09), 1, 10 (or 9) 100, 1,000 (or 193 900 or 1,024) m². Nested-plot series with at least four different grain sizes are also included; for the 194 latter, any grain size is allowed. Plots must have been precisely delimited in the field (e.g. with a tape 195 around the perimeter or with frames for smaller sizes) and thoroughly been sampled at least for 196 vascular plants, but preferentially also for terricolous bryophytes and lichens. GrassPlot accepts (i) 197 pure richness data (together with the required metadata) or (ii) complete vegetation plots 198 (compositional data), i.e. species identities with presence-absence, cover, abundance or any other 199 measure of dominance. 200
The first publicly released GrassPlot version 1.00 of 14 January 2018 contains data from 126 201 contributing datasets (Supplements S2 and S3). In total, the database comprises 168,997 plots of 202 different grain sizes and 2,797 nested-plot series with at least four grain sizes (often consisting of 203 several subseries). Most contributors have assigned their plots to the semi-restricted access regime, 204 few in "restricted access" and currently none in free access (Table 1) . For the majority of plots (98%), 205 the owners also provided compositional data although these are not fully integrated yet (Table 1) . 206
Geographically, the plots range from Morocco in the west (9.2° W) to Japan in the east (161.6° E) 207 and from Tibet (China) in the south (28.6° N) to Svalbard in the north (77.9° N). The highest density 208 of plots was recorded in temperate Europe (Fig. 2) . In total, the plots originate from 36 countries, 209
with Spain having the highest number (54,608 plots) and Austria the highest density (15.62 plots per 210 100 km²) of plots (Table 2) (Table  214 1). In total, data were sampled during the period of 1948 to 2017, with 79% of all plots surveyed in 215 the decade of 2000-2009 (Table 1) . Currently, 74% of all plots are syntaxonomically assigned to a 216 class or a more precise level (Table 4 ). The temperate dry grasslands of the Festuco-Brometea (21%) 217 and the oro-Mediterranean Festucetea indigestae (18%) are the best represented classes. 218
The most frequent standard plot sizes are 0.01 m², followed by 1 m² and 9-10 m² ( Fig. 2) . Methodologically, the majority of contributors used 221 shoot sampling rather than rooted sampling (Table 1) coordinates stored in GrassPlot are nearly always more accurate than 1 km and in 3.4% of plots have 227 an accuracy of 1 m or less (Table 1) and processes across distant regions, which so far have been impossible. By contrast, EVA and sPlot 250 are better suited for any type of analyses that requires high spatial coverage (see Appendix 1). 251
GrassPlot is not suited for purposes of vegetation classification due to the low spatial coverage/high 252 spatial autocorrelation and the fact that plant names are only matched by synonymy but not by 253 concepts (taxonyms) (see Appendix 1). Certain types of analyses could benefit from conducting them 254 in parallel in EVA/sPlot and in GrassPlot. For example, patterns of plot-scale species richness in 255 European grasslands could be captured with high spatial resolution through the data contained in 256 EVA, but the results might be considerably biased by regional differences in the sampling 257 methodology (e.g. the completeness of species records). The same study done with GrassPlot would 258 suffer much less from differences in sampling quality, but hardly could produce an alpha-richness 259 map of Europe, simply because the available data are much sparser (see Fig. 2 ). A combination of 260 both data sources might thus allow taking advantage of both "worlds". 261
While the majority of plots either are suited for EVA/sPlot or for GrassPlot, a rather small fraction is 262 meeting the requirements of both (see Appendix 1): These are Palaearctic grassland plots on precisely 263 delimited areas of 1, 9, 10 or 100 m² with thoroughly sampled species composition, including 264 importance values. It makes sense to include this limited amount of data in both EVA/sPlot and 265
GrassPlot because they are stored in different formats that are readily prepared for different analyses. 266
Good coordination between GrassPlot, EVA and sPlot is ensured because J.D. and I.B. from the 267 GrassPlot Governing Board are also involved in the EVA Coordinating Board and J.D. additionally 268 in the sPlot Steering Committee. That way, redundant work is reduced and the effective inclusion of 269 data whose qualities meet the criteria of several of these huge supranational databases in all of these 270 is ensured (if data providers agree). Moreover, GrassPlot is also accepting small, local datasets that 271 are far below the size thresholds of EVA/sPlot. Several such small datasets together could then be 272 provided to EVA or sPlot. 273
Resumé and outlook 274
Despite being relatively small for an international vegetation-plot database, we believe that GrassPlot 275 can become a valuable tool in "community macroecology". While the big databases EVA and sPlot 276 are better suited for the majority of purposes, GrassPlot can be advantageous for specific questions 277 that require highly standardised data. Potential users are advised to select the most suitable database 278 for a certain purpose based on the particular characteristics of these three (Appendix 1) and other 279
databases. 280
Beyond that we hope that GrassPlot with its focus on methodological aspects of sampling and the 281 prevalence for a few "standard" plot sizes, will encourage many vegetation scientists to consider these 282 issues and thus promote the collection of highly comparable data sets. Noteworthy, the same plot 283 sizes (or a subset of these), each separated from the next by one order of magnitude, had previously -Plot shape -Squares (75.3%); rectangles 1:2 (22.5%); rectangles 1:1.6 (0.5%); rectangles more elongated than 1:2 (< 0.1%); circles (1.6%) -Accuracy of coordinates 0.4% ≤ 1 m (3.4%); 1.1-10 m (30.1%); 11-100 m (6.2%); 101-1,000 m (59.1%); > 1,000 m (0.7%) Table. 2. Number of plots (N) and the mean (Smean) and maximum (Smax) richness in GrassPlot (v. 755 1.00) across different plot sizes, and for vascular plants and the complete terricolous vegetation 756 (vascular plants, bryophytes and lichens), respectively. Non-standard plot sizes include all other plot 757 sizes (which are collected only in case of nested-plot series). Note that due to different samples, 758 maxima of bigger plot sizes could sometimes be lower than for smaller plot sizes or that maxima for 759 complete terricolous vegetation could sometimes be lower than for vascular plants only. Information 760 on plot size pairs, such as 10 m² and 9 m², is combined in one line because based on species-area 761 relationships with typical z-values between 0.15 and 0.30, the relative difference in richness would 762 only be about 1.6-3.2%, i.e. negligible given the overall variability of the data. 763 
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